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Outline 

   As an invited author to present the paper 
  Methane plume over south Asia during the monsoon season: 

satellite observation and model simulation (ACP, 2009) 

   Another paper published two weeks ago in JGR-A  
  Mid-upper tropospheric (CH4) in the High Northern Hemisphere (HNH) 

   A few other activities:   
   Validation of IASI CH4 products and comparison of AIRS and IASI CH4; 
  Comparison of AIRS CH4 with GOSAT CH4; 
  Synergy use of AIRS and ground-based FTS measurements from TCCON 

and NDACC networks to investigate recent CH4 trend (a paper is under 
reviewed by co-authors). 

  CH4 session in AGU Fall meeting, 2010 

   Summary 
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Difference of Methane (Sept-May) 
from AIRS and Model 

enhancement of MUT-CH4 
over the South Asia during 

JAS, with the maximum 
occurring in early 

September 



5 

MUT-CH4 over South Asia (JJAS) 

AIRS 

Model 

CH4 emission from rice paddies  
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CH4 Plume over South Asia--time series 

Sanity-check to the stability of retrieval 
has been made for quality control 

2007 2008 
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More results in this paper 

  Reasons for this CH4 plume: deep convection and 
large emission from rice paddies in summer, as well 
as the impact of Tibetan anticyclone;  

  Further comparisons with model forward simulations suggest 
emissions from rice paddies in Southeast Asia towards the 
lower range, i.e. 31 (~25-120)Tg yr-1.  

  The observed rapid disappearance of the local CH4 maximum 
in September may provide valuable information for studying 
the dissipation of the Tibetan anticyclone and the withdrawal 
of monsoon.  



8 

More encouraging evidence is from CARIBIC 
aircraft measurements 

IASI observations confirmed our results (see A.Razavi et al., 2009) 
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CARIBIC Methane 

Both AIRS and CARIBIC shows  
Significant increase of CH4 in  
Aug. and Sept.  
(Schuck et al., 2010, ACP) 

Courtesy  of Angela Baker and Tanja Schuck 
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 Permafrost thawing  
 (~1/4  of areas underlain by permafrost) 
 Fire disturbance increase (~1% yr-1) 

one major concern of CH4 study is that changing climate  has 
the potential to dramatically increase CH4 emissions from 
thawing permafrost and from Arctic hydrates  
--- a positive feedback 
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CH4 increase from May and August in the Arctic 

AIRS 

Model 
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Model 

Aircraft 

What we found is the summer 
increase of MUT-CH4, and this 

seasonal cycle is nearly opposite to 
the summer minimum of CH4 in the 

marine boundary layer (MBL).  
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Siberia 

Black is AIRS data 
red is model results 

 apparent increase associated with 
Alaska Fire in 2004 
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Other Activities 
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(1) AIRS vs IASI - tropics 

Hawaii 

IASI has better channels  
for CH4 retrieval than AIRS  
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Validation of IASI products (~1.6%) 

AIRS 
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(2) CH4 from AIRS vs GOSAT (total Column) 

Good agreement ! 



19 Courtesy of  Ed Dlugokencky 

(3) Synergy Use of AIRS, FTS-NIR and FTS-MIR  
Measurements to explore CH4 Increase in 2007-2008 

 Initiated in Feb, 2010; 

 11 ground FTS sites in 
different countries are 
involved; 

 One major finding is the 
increase of MUT-CH4 occurred 
since 2008 (see slide 6), which 
is about 1 year delay than CH4 
in surface (a paper is under 
reviewed by co-authors) 

 CH4 decrease in 2010 (from 
AIRS, reason is not known !) 
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Session GC37: Monitoring and Mitigation of 
Methane Clathrate Destabilization to Avoid 
Accelerated Global Warming  
 Conveners: Robert K. Vincent, Xiaozhen Xiong 

X. Xiong, C. Barnet et al., Space-borne Observation 
of CH4 using IASI and AIRS at NOAA   

J.Tang, Q. Zhuang and X. Xiong, 2010, 4D-Var inversion 
of atmospheric methane fluxes by assimilating 
SCIAMACHY and AIRS satellite retrievals 

in 2010 AGU Fall Meeting: 
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Summary   
1.  AIRS first observed methane Plume in south Asia, which shed 

light on the emission in south Asia (rice paddies), and might be 
used  as a tracer of Monsoon; 

2.  CH4 is found to have a summer increase in the HNH, which is 
nearly opposite to CH4 in MBL-- calls for more attention to the 
transport of CH4 emitted from permafrost regions in summer; 

5.  Comparison of AIRS with ground-based FTS measurements 
supports the recent CH4 trend, but the increase in MUT is about 
1 year’s delay; 2010 decrease ?  

7.  IASI has better channels than AIRS for CH4 retrievals,  but the 
accuracies for them are similar; 

5.   The total column amounts of CH4 from AIRS agree well with 
GOSAT measurements using NIR, suggesting the value of AIRS 
in estimating the surface source might be larger than expected. 
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Thank you ! 
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Monthly change of methane 
at 300 hPa during the 
monsoon season (June - Sept 
in Southeast Asia from AIRS 
observation and its 
comparison  
with model simulation  
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Model simulated change of methane 
assuming 50% change of emission  



26 



27 

Sensitivity of Tropospheric CH4 to 50% increase of Surface 
Emissions (TM3) 
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Example of Averaging kernels of IASI in Polar 
region 

IASI has better CH4 channels 
Than AIRS 
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a negative bias of the 
ACTM simulations in 

the HNH. 


